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PANU013 

[HBMflfa* C12N 15/00 

[ft*] * jsa 

mmx\tmmi M&n+ftm&jhmimT a s # 2 4 h #A^r*r 

[ft*] B 

[#PJ!#] 

[ft*] jH^ 

mm mm a] 

mmm^] 899000057 

[ft*X&*#] 3*«8cA H#*3* 

[WJ##] 100101591 

[#a±] 
[ft*x«*S] 

[^ftbfcf^SA] 

[«J8!I#*3 100097191 

Cft*xtt*»] «;rr 

[^M£lfift##] 049342 



1 
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2 002—058086 



21, 000 R 

m&%i mmm i 



2 
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#2 00 2-058086 



at i ] 

Heme 

/ \ 

A1-Cys-X1-X2-Cys-X3-A2 ( I ) 

(^nf», ai iz.*mm* *fciii~2oi07^; & & « * ^ k« & * 

U 

Heme&#C5£ : 
UK 2 ] 




X3te, His Lys*fefcJ:Arg«:^- 0 ) 

[fjf^2] ±fa^lcfJ> Xl&tfX2#3-*$t;£{CAla, Gln % Lys, Arg&tfValfr 
[IH*g3] ±13^51^ XljbUla^&y, X2««Glnt«fettAlaT?a&y, X3#HisT* 



1 
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# 



[»*«4] ±|B^;i*> Al#, yKmm^t.f^tr^ JWmW*l Gin Lys£^ 

A2#yi$ 7MB#IThr Val Glu Lys£ fc&r * 7^@g#}Thr Val Glu Lys G 
ly Gly Lys His Lys Thr Gly Pro Asn Leu 

xitfAia-e&y* X2#Gim?&y, xstfHis-e&sff&ni a^j**?* k 



[ff^5] _hiS^: I A1#T * 7Mg#fPhe Ser Ala Asn&^«r«/>C^ K 

A2#7^ y^Sa^JAla Gly Gly Asn Asn Ala^^S zf?- K^T?& »J , 
Xl#AlaT?&»K X2#AlaT?fc»J, X3#HisT?£.g>ff l GD^A^^- F 

Q 

Achromobacter^n-^T — -^I^t^Staphylococcus aureus VS^n-^T — 
[ff^s] ff^:gi~ 5m^;ft^ l^fCSE^©^^?- KS^tfNOJSffi 

£ffo 

[0 0 0 1] 
[0 0 0 2] 

s£^> mmm. mmrn.it. ^(D^mmmm^-m^mm (no) 
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[0 0 0 3] 

[f&i£#j5?2fc U «fc e> i: t 5 M] 

(-ft^fcfcfe* 3 4 (12) ,784-785 (1996)) „ HO*|l<DC-type^ h ^ p A £ 

amain^y, i^ob7, ft#jM*r& &*bu Nojsie 

tb^rSS^lLTV^S (Biosci. Biotechnol. Biochem. , 64(3), 628-632, 2000, Ja 
P. J. Pharmacol., 75(Suppl.I), 113 P(1997))„ Z^K, *^^|#e>tt, 
*iJ-kfV UPorphyra yezoensisgfjfctf) %/ h^nAc 6 ©X|Ri£#t(Kgij|*f Jc«fc »J 
H&Hjt&ifejgLTfc U (ActaCryst., D56, 1577-1582(2000)), £fc*/h?n 

*mn&*>l*. NOJtSHB&^-f *%JCfcov\TS e>&cW2S£3§#), i/h^n 
[0 0 0 4] 

[0 0 0 5] 
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[ft 3] 



Heme 



/ \ 



A1 -Cys-X1 -X2-Cys-X3-A2 



(I) 



[0 0 0 6] 

A2&2K^a£fcte 1 ~ 5 0& f*L<}j:l~10i 1 1 ~5I©7^ 

Hemeli^^; : 

[0 0 0 7] 

[ft 4] 



[0 0 0 8] 

xi,x2tt#^r$idiK:'ffi*©r^ ;iass:iu 

X3fct, His Lys£fc{£Arg£^t*r„ ) 
(2) Xl&tfX2##*$i;£tCAla, Gln % Lys, Arg&tfValfr £, &£ig¥J: »J 




(II) 
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(3) Xl#AlaT&»J, X2#Gln£fc&Ala-e&t.K X3#HisT?&£ (1) <Z)/\A^ 

(4) Al#, *mm*&fclZT$ SWZmmVal Gin Lys^^S^^ F^T'fe 

y, 

A2#T^ ^MIB^JThr Val Glu Lys£ fc&T ^ 7 ^SJ^jThr Val Glu Lys G 
ly Gly Lys His Lys Thr Gly Pro Asn Leu£;£-f*£ ^Zf^ Flt'fe'J, 

Xl#AlaT?&y % X2#GlnT*&y> X3^His^fe§ (1) (D^&^zf^ F, 

(5) Al^T^ «/gfcBB?0Phe Ser Ala Asn£;f3-£ K$RT*a& U , 
A2^T-^ y>M3?QAla Gly Gly Asn Asn Ala&^f FfcT?* U > 
XltfAlaT'&y, X2#Ala-£&y % X3#His'-e&£ (1) CO^A^:/^ F. 

[0 0 0 9] 

ofc^, y;i/ia^D , 7 h y^7^ - t'iitsr ^a^^s (D ~ (5) v> 

V^fi/y, *c : EhVz?S/>. Achromobacter^n-^T — H I & ^Staphylococcus a 
ureus V87UTT-^frb&Z>mfr*>M%{-£ftZ>o 

£6>fC. (1) ~ (5) FSr^NOJIigfflrtCHi-* 

a 

^^©-tSB^^ Ftt, #&C, h*aAc(D4>&< 1 4#B©Cys^ 

6#gjttjf 1 8#s©r^;iii^ti§^T5 ^HBBja&^fr*^^ f 

fc-g-*, 'NA^aU 4#@<£>Cys£ 1 7#S©Cys£3,8&<Z>*/;*^-f — 
-f^^tt^Ltfey, 1 8tg©75 /^BS^His, Lys*fe»Ar 
gT'&U, 1 5#i;&tf 1 6#g©r^ ymW* b< ttAla,Gln,Lys,Arg*fe« 
ValT**>»;> 1 4#g©CysCDN5^SBffiJ©^^ Ffcfc 1 7#|0Cys0C^M 
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[0 0 10] 

kKDMtftMULTlZ. Mill Hi#J*<z>lB#I## l ('JT^hi'nAc® 
IB^U) *fc»ffi#I#-3 2 GteSg^tfy y©*/ h^DAc 6 ©@B#J) 075;t 
##i ~ i 3 ays. ;mmn$.fc\z j tft'io<Di ~i£M©7^ ./atf-stfe, 

##i 9 — 7 o©r^ 7SfflB*ff*fctt**ie>jc;j3v\T i~ »«©r$ jwtftnm 
c*sii:iit§i~5 oM07^;iM^e>&s^^f K*^wre>ti« 

o 

[0 0 11] 
[0 0 12] 

^z&Wft^&^zf?- Ktt, h^DAc®7^ -/MB^lI&n- K"TS*SBB^ 
&fc£<M&K:#AU K^IVJKl«b«ttb, mmmfrh */ b Z n A c fcJMU 



6 



miiE# 2003-3024264 



#2 002 — 058086 



ttmu jfwt&^tscfc y^e>r t**t*ts. m<fci%i&<D 
m&teigmmm * g t % ^ n iz & y , * ^?g^^©^ic ttsk&anuc * y 

2> */h9U2*c 6 , */ h ^ n A c -551^ £T0)cMS/ F#nA£-g-tf„ 
[0 0 13] 

immm 

o #*J&tt, Ampholine PAGplate>>f ;i/ (Pharmaciaf±§g, IEFjg> PH3.5-9.5) 5: 
»V*fc*«&**«aU»K:J:y«Mfrbfc. lRJK«:*ftJ:, HITACHI U-3310s P ectropho 
tometer (HITACHI&») VNTMJt bfc<, gMttfS7fi«ffitt:, HITACHI U-3310sp 
ectrophotometer (HITACHI*±$g) , O R P Mi (Metrohm*±|g) £MVM:M5t bfc 

a 

[0 0 14] 

HJiMl : 'NA^^ F (mp 1 5) ©iM§g 
[0 0 1 5] 

[ft 5] 

Heme 

/ \ 

Phe Ser Ala Asn Cys Ala Ala Cys His Ala 6ly Gly Asn Asn Ala 
[0016]' 
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1 1 <D /\ A m ifiti & b tc % <D ) 

*E9l^iM^y U (Porphyra yezonesis) £ yHJgbfcS/ h * n A c glmgS 
0. lMhn-M«pH7. 8 (2mM&tt#;i/$/?AS:^tO 200 

0. lMhni|^fI{CiiLfelmg/iiilt-^7>fi/>gl6 2. 5 

> ±ffii:HCJ«Sf?R7 0 0 # 1 fejn^fe. #e>nfeM/^^Sr^;i/2Si@^^A^ 
D?h^77-f - (Toyopearl HW-40F, 1.0 x 80cm, j|Cy-*±ig) TfttJgU & 

[0 0 17] 

mmjH : 4. 15, m^m.(DWStM± ' 404, 526nm, S§7C§tf<»lKS;*: : 413.5, 
549. 5nm, m-fb3t7S®&-82.2mV, : 2200 o 

[0 0 18] 

mmmz (mp9) (Dmm 

[0019]. 

Mb 6] 

Heme 

/ \ 

Cys Ala Gin Cys His Thr Val Glu Lys 
[0 0 2 0] 

I^^A^tfj&g-^b&fc©) 
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(pH8. 0) 10 0/tllC^ibfc. #5)^i/h^DAcM^3 71Ct5 
#lffl«fiU -dftKlO. 1 M .h 'J ^ MltliC^i L fc 1 m g / m 1 h V Zfi/ 

ymmz o ^ i £«tu $e>ic±ia^imD^«?S6 o # i zmuis& a z.<dr 

A^D?h^77>f- (Toyopearl HW-40F, 1.0 x 80cm, 3fCV-#:$g) 

^«J& : 4.95, KflsMOlRlRS^: : 395, 619nm, 3»5ttS©l»JR«^C : 412, 520, 
549nm, gHfcM7C«{£-132mV, : 1637„ 

[0 0 2 1] 

$mms ^j**?* k (m P 2 2) 

[0 0 2 2] 

[ft 7] 

Heme 

/ \ 

Val Gin Lys Cys Ala Gin Cys His Thr Val Glu Lys Giy Gly Lys His Lys 
Thr Gly Pro Asn Leu 

[0 0 2 3] 

9v»b^nAc (jftT3fettaS&«) lmgSrO. 1 M h U 
(pH8. 0) #f)|Lfci/b^nicM?:3 7n?5 

^ISMb, rtliCO. 1 M h U ^itMIlC^ibfc 1 m g/m 1 ^ ^ b 'J 
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A5A^n7h^77-f - (Toyopearl HW-40F, 1.0 x 80cm, jfty-*±§g) T'Sft 
§JfU *fB©^^KSW»bfc. i^fe^f F&HPLCICM, 

^«,&:6.02, ^ftMCD©!^* : 398, 620nm, MtcM^TOM^ : 416, 520, 
549nm, mft3t7t;«&-66 . 5mV, ^*3065 o 
[0 0 2 4] 
: /\A^^F (mp 6 5) ©Hig 

[0 0 2 5] 

[ft 8] 



Gly Asp Val Glu Lys Gly Lys Lys lie Phe Val Gin Lys Cys Ala Gin Cys 

His Thr Val Glu Lys Gly Gly Lys His Lys Thr Gly Pro Asn Leu His Gly 

Leu Phe Gly Arg Lys Thr Gly Gin Ala Pro Gly Phe Thr Tyr Thr Asp Ala 

Asn Lys Asn Lys Gly lie Thr Trp Lys Glu Glu Thr Leu Met 

[0 0 2 6] 

(Bi^#^ 6 ©BBTff F<Z>1 4#@&tfl 7#g©^x-r>f 
835*1 1 (D /\ &m&Mi& h tc % <D ) 

tfT'M&5/h#nAc (jpI^MHtta?) Img5:10rag/nil»7> ( 
7 0%^(C^8?lfe%CD) 1 0 0 # 1 JC*§j§?U firtf^a-^rt&SI*a*lL/ 

#bTMJ&£#iL2i*fc^ jB*6*4 0 0 /* 1 fefltl;*., >f;Witii^^A^DV h 
y77-f~ (Toyopearl HW-40F, 1.0 x 80cm, jpEV-fcfcUD TfHfglU ^fH©^ 



Heme 



/ \ 



1 0 
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: 9.52, ^ffc§?<Z>®iBttS* : 404, 535nm, ^tcM^TOH* : 415, 520, 
549nm, ^-fbM7nS^-62.1mV, 3^*8900., 
[0 0 2 7] 

5 : ffif|£&&£ bt, 3^ h U ^i/X^f^t) U iCAchromobacter^n-^T 
[0 0 2 8] 

Mb 9] 

Heme 

/ \ 

Cys Ala Gin Cys His Thr Val Glu Lys 
[0 0 2 9] 

1 1 © ^ i^#Miir b £ * ©) 

[0 0 3 0] 

^IJiM6 : ftNgSMRfcUT, -tf— S/XDfS*) V {CAchromobacter^ n -^T 
—if I (y i/^x> K^^^-if) UMl^Ift© 

[0 0 3 1] 
[ft 1 0 ] 

Heme 

/ N 

Val Phe Ser Ala Asn Cys Ala Ala Cys His Ala Gly Gly Asn Asn Ala Me 
Met Pro Asp Lys 

[0 0 3 2] 
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[0 0 3 3] 

HJSM 7 : bT, 3f ^ h »J >f 2/ *J ^Staphylococcus aureus 

V8^n^T-if (x> Fyn^-ifGlu-C)S:^Ml/> U >J £ 

7>?-9A*ii«fe««t*ii:R^i4, KEii«3i:H«©**K:J:y, T 

[0 0 3 4] 
[ftll] 

Heme 

Lys Gly Lys Lys lie Phe Val Gin Lys Cys Ala Gin Cys His Thr Val Glu 
[0 0 3 5] 

fB5£I I © ^ A b £ *» © ) 

[0 0 3 6] 

8 : HPSiitl/t, if~ i E^>r £/><Z>fSfc> y ^Staphylococcus aureus 

vs^n-rT-if (x> K:/n^-i£Glu-c) OTU U >itoBMIf?K©^*>y K 

[0 0 3 7] 
[ftl 2] 

Heme 

Val Phe Ser Ala Asn Cys Ala Ala Cys His Ala Gly Gly Asn Asn Ala Me 
Met Pro Asp Lys Thr Leu Lys Lys Asp Val Leu Glu 

[0 0 3 8] 

(M?m^ l 0©SH^&^1 _ S^^K©6#S25:?>*9#g©i/X7 1 -Y>lcttfiS 
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[0 0 3 9] 

1 OmKDA^TJVK^ 10 0mM'J>iiftt (pH7. 0) 0. 3ml, 
lOmMliith'JfAO. 4 ml. _tfS^ "ff- F?§?g 0 . 5ml, 3 mM 

^7^5 t/~;i/T^iifbfe 0 zioo^-f r;i/$r, y;i/:?> &*i»b&#£> 3 7°c-e 

5 ^TOlfet> 10 0 mMli?ft>it h U >>A (50 mM^i*it h 
y y&izmfflhfc*)®) 0. 3 ml <8:*&&ir*5££K:J: M;£!iB£&bfco — 
^©^TOPBT^JtS^SrO. 2mlfoMU ;K;i^y 
ft $ -&S d IC <fc *J HJS &f?it b £o 

^#M5§mSS^ryft^K:j:yti^bfec HJ&?££0. 02mlty, &»K 
7fc£l. 9 8ml»bfet, l%^77^7^Flml, 0. 0 2%©N- 
l-t7WfV>i?7$>SStIlHl> m 1 SSfcB&U 0 

Mfelt. SHIMADZU UV-1600 UV-VISIBLE SPECTROPHOTOMETER SrffiV^TfTofeo 
£j&J&Kflfr»j»*Ttt* 2, 4, 6, 8, 1 OmMffiSg^-hy ^^KM^^it 
^■©^Linewever-Burk^'n y b {C J; y M/SEP^Ifck c a t (s~ 1 ) 

Sr^m-rsranciyffofco 

[0 0 4 0] 
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mi] 



Uli 1 m p 1 5 

H WJ 2 m p 9 

HJ£0»J 3 m p 2 2 

HJfc0>J 4 m p 6 5 



O. 



2. 54 



0.8 0 



1 . 



6 6 



1 2 



15. 2 1x10 



-3 



O. 0 5 



[0 0 4 1] 
[0 0 4 2] 

[^re©^] 

4#|^t©NO0gI©fc«)0Ei, £#|*T!NO SWAINS BUI^ffiJ*ftK 

[0 0 4 3] 

SEQUENCE LISTING 

<110> NIHON UNIVERSITY 

<120> Novel Heme peptide 

<130> PANU013 

<160> 10 

<210> 1 

<211> 104 

<212> PRT 

<213> Horse 



1 4 
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<400> 1 

Gly Asp Val Glu Lys Gly Lys Lys lie Phe Val Gin Lys Cys Ala Gin 

15 10 15 

Cys His Thr Val Glu Lys Gly Gly Lys His Lys Thr Gly Pro Asn Leu 
20 25 30 

His Gly Leu Phe Gly Arg Lys Thr Gly Gin Ala Pro Gly Phe Thr Tyr 
35 40 45 

Thr Asp Ala Asn Lys Asn Lys Gly He Thr Trp Lys Glu Glu Thr Leu 
50 55 60 

Met Glu Tyr Leu Glu Asn Pro Lys Lys Tyr He Pro Gly Thr Lys Met 
65 70 75 80 

He Phe Ala Gly He Lys Lys Lys Thr Glu Arg Glu Asp Leu He Ala 
85 90 95 

Tyr Leu Lys Lys Ala Thr Asn Glu 
100 

<210> 2 
<211> 85 
<212> PRT 

<213> Porphyra yezoensis 
<400> 2 

Ala Asp Leu Asp Asn Gly Glu Lys Val Phe Ser Ala Asn Cys Ala Ala 

1 5 ffiSE# 2003-3024264 
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15 10 15 

Gys His Ala Gly Gly Asn Asn Ala He Met Pro Asp Lys Thr Leu Lys 
20 25 30 

Lys Asp Val Leu Glu Ala Asn Ser Met Asn Thr He Asp Ala lie Thr 

35 40 45 

Tyr Gin Val Gin Asn Gly Lys Asn Ala Met Pro Ala Phe Gly Gly Arg 

i 

50 55 60 

Leu Val Asp Glu Asp He Glu Asp Ala Ala Asn Tyr Val Leu Ser Gin 
65 70 75 80 

Ser Glu Lys Gly Trp 

85 . 



<210> 3 

<211> 15 

<212> PRT 

<213> Porphyra yezoensis 

<400> 3 



1 6 
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Phe Ser Ala Asn Cys Ala Ala Cys His Ala Gly Gly Asn Asn Ala 
1 5 10 15 

<210> 4 

<211> 9 

<212> PRT 

<213> Horse 

<400> 4 

Cys Ala Gin Cys His Thr Val Glu Lys 
1 5 



<210> 5 
<211> 22 
<212> PRT 
<213> Horse 
<400> 5 

Val Gin Lys Cys Ala Gin Cys His Thr Val Glu Lys Gly Gly Lys His 

1 5 ' 10 15 

Lys Thr Gly Pro Asn Leu 
20 

<210> 6 
<211> 65 
<212> PRT 
<213> Horse 
<400> 6 

Gly Asp Val Glu Lys Gly Lys Lys He Phe Val Gin Lys Cys Ala Gin 

17 ffiSE#2 0 0 3 - 3 0 2 4 2 6 4 




#2 002 — 058086 



10 



15 



Cys His Thr Val Glu Lys Gly Gly Lys His Lys Thr Gly Pro Asn Leu 
20 25 30 

His Gly Leu Phe Gly Arg Lys Thr Gly Gin Ala Pro Gly Phe Thr Tyr 
35 40 45 

Thr Asp Ala Asn Lys Asn Lys Gly He Thr Trp Lys Glu Glu Thr Leu 
50 55 60 



Met 
65 

<210> 7 

<211> 9 

<212> PRT 

<213> Horse 

<400> 7 

Cys Ala Gin Cys His Thr Val Glu Lys 

1 5 

<210> 8 

<211> 21 

<212> PRT 

<213> Porphyra yezoensis 

1 8 fftSE# 2003-3024264 
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<400> 8 

Val Phe Ser Ala Asn Cys Ala Ala Cys His Ala Gly Gly Asn Asn Ala 

15 10 15 

He Met Pro Asp Lys 
20 

<210> 9 
<211> 17 
<212> PRT 
<213> Horse 
<400> 9 

Lys Gly Lys Lys He Phe Val Gin Lys Cys Ala Gin Cys His Thr Val 
15 10 15 



Glu 



<210> 10 
<211> 29 
<212> PRT 

<213> Porphyra yezoensis 
<400> 10 

Val Phe Ser Ala Asn Cys Ala Ala Cys His Ala Gly Gly Asn Asn Ala 

15 10 15 

He Met Pro Asp Lys Thr Leu Lys Lys Asp Val Leu Glu 

20 25 
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^#2 0 0 2-0 5 8 0 8 6 

mm] 

[fti] 

Heme 

/ \ 

A1 -Cys-X1 -X2-Cys-X3-A2 ( I ) 

U 

Hemete&aS : 
[ft 2] 
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WFJMB©*!? #M 2002-058086 

50200299304 



mm* 

mm^ *m i 27 7 

[HUB] ¥-f&lW SM 40 



1 
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ffi I A 



(8 9 9 0 0 0 0 5 7) 



1. I^I^B 1 9 9 9^ 9I17H 

cabana] mmrnm 
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